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iiiiiiiiiayH. LUBINI , Patricia E. BURNS2, William J. BLOT1, Regina G. ZIEGLER 1 , Alan W. LEES2and :i:_;_-i-::ii::::i!i_

iliiii_iEnvironmentalEpidemiology Branch, National Cancer Institute, Bethesda, Maryland, USA; and 2Cross : :::i_i_i_i_

iii!ii_'ancerInstitute, Edmonton, Alberta, Canada. : iiiiiiiii_i!
::ii_!i_??: :!:!:i:i:!

ti!i!i!iiii of . d ,n mA, iiiiiilIiiiiiill/_ part a ca_-¢.o t to y nort_ be , analyses based on an intensive follow-up of non-re- :::_:_,:.:.i!_ii::_i;i
i::ii_mla, S77 women aged 30-80 with breast cancer dlag- sponders and on a comparison between interviewed ::iiiiiiii::

: ::i:_:_:_:_
i::ii::_ during 1716-77 and a populatlon-lmsed age- controls and Canadian census statistics, however, in-_!::ii_itratifledrandom sample of g26 dlsease-freefemale _:i:::_::!::!l

iii::ii_troLswere questionedaboutcerl_inaspectsof their dicated that differences between the control sample :::!!iiiiiiii:i::iiiii_iet.Computing relative risks (RI_) by t, rtiles, signifl, and the general population were slight. :iiii!!iii:_i
i_iiiii_t Incr_mlng trends were found with more frequent The questionnaire primarly concerned demogra- ::!::i::!i!i_:::::..

onsUmption of beef (RRsof 1.0,2.3, 1.5;test for trend, phic, reproductive and medical histories, but it also :!:;i_i_il.
<O.001) , pork (RII_ of 1.0, 1.6, 2.2; test for trend, covered the frequency with which eight food items :i!:ii_ili!
<0.001), and sweet dessem (RIk of 1.0, 1.3, 1.5;test (beef and other red meat. pork, chicken and other :::::_i_i_i__rtrend, p= 0.0I). Elevatedriskswere alsonotedfor

!_ of butter at the table and for frying with butter or fowl, fish, eggs, cheese, creams and sweet desserts) :::::_!;!_::_i_:::::::::_
i_argarine, asopposedto vegetableoils.Theassociation were usually consumed. For each question the re- :i_::::iiiii_
_ total beef and pork consumption with breast cancer spondent was asked to categorize frequency of con- :i_i::::::::
_a_ not materially affectedby controllingfor age at sumption into one of the following levels: never, not :_::_i_ii::i,:_:_:_:_:_
_rst birth, family historyof breastcancer,previousbe- more than once per month, more than once per .......__
_!gn breast biol./or r_cio_onomicstatu_ Nor was the month but less than once per week. 1-3 days per ii:i_!_!_!_
!_,ociatlon reducedby controllingfor agesof menarche week, 4-6 days per week, and daily. Ouest'ons were :ili::iii::ii

menopause,even thoughwithinthe controlseries also asked about the amount and type of milk con- ::;i::::i_::
::::iiii_intake of beef and pork reported In adult life was sumed and the use of butter. Thus the major sources :i:!iiiii:..::.::.:..._!::::iiii[gheramong thosewith a lowerageat menercheor a
':::!::_lderage st natural menopause, of animal fat and animal protein were represented. :!!:::iiii!i!
.::ii!iiiii!ii One question concerning the consumption of tea or :::i!!i!::i::::

_!........... coffee (but not each separately) was also asked. :::i::ii_ii::::i iiiiii_!Thesubstantial international variation in breast :!:i_:::::i::!

:]iiii::i:_ancerincidence suggests the role of environmental In the analyses, data were stratified into four age :_!ililili::]iiii:ideterminants,notably nutritional factors, since there groups (30-44, 45-54, 55-64, and 65-80 years) with : :i_i_ili:..
_iiiiii_::astrong correlation with per capita availability of summary relative risks (RRs) across age and other ::i:ii::!::i::i,
:_!iiiiiMeatand fat in different countries (Armstrong and strata estimated by the method of Gart (1970). Tests :::ii::!::iiiii.............
_iii::i:::Doll,1955; Drasar and Irving, 1973; Gray et al., for linear trends in risk with increasing food con- :iii!iiii!
'_::iii::i1979;Hems, 1978; Lea, 1966). Animal experiments sumption were carried out using the Mantel exten- :_:_i_i_i

Iiiiiiii!tidicatethat dietary fats may influence mammary sion procedure (Mantel, 1963) by assigning consecu- iiiiiiiiiii
:i::iii_ancerrisk (Carrol, 1975; Hankin and Rawlings, tive integers to the exposure categories. A multivari- :iiiiiii!?_:
tiiiiii!ii_)78;Kelsey, 1979), but case-control studies evalu- ate logistic model for disease incidence was applied :/ii!iii!:
Iili_ing this issue have been limited in number and in order to simultaneously control for the influence :_iii::iii!i
!i_!!i!i_!lieirresults weakly positive (Phillips, 1975; Miller et of several variables on dietary patterns (Prentice and :_:i::iiii::::
_!::i_t, 1978) Taking advantage of a population-based Pyke, 1979). A factor analysis was also employed to :_:r_::_
i::!!_ise-control study which was undertaken to investi- assess the interrelations among the eight food items !i!_:i!i!iii::il
........... and to combine them into a smaller number of vari- :::::i::::iiiiii_ililgatethe high incidence of breast cancer in northern ::.:....
:_i::_iAlberta.Canada (Lubin et al. 1981), we examined ables, which describe patterns of food consumption ::::i_::_:::!
i!i:i::i_eral food frequency questions for their relation- (Nieet al., 1975). :ili!iliiiil

breast cancer i:_:i.i:iiiiiii_lJipto risk. .!i:!:_::!i:
i[iiiiiiil RESULTS :::::::::::::::ii:,

t._iii_:: MATERIAL AND METHODS ::::::ii!ii_ii

i!i:.iiii:i Table I shows that the age-adjusted RR of breast .....
cancer significantly increased with greater consump- i!i!i!ii_iiiiiiii::!i:The methods of ascertainment of cases and con ...........

iiiiii_blsand interview procedures have been previously tion of beef, pork and sweet desserts. These patterns ::_!ii!i:_.i::_:i:_
iiiii:_:_rted in detail (Lubin et al., 1981). In brief, in- of increasing risks were noted for all ages. The risk i ::i:iiii!i
_::::!ili!6rviewswere completed for 577 women aged 30 to of breast cancer with a beef consumption of 4-6 days/ :_::_i!::

_iiiiig0diagnosed with breast cancer in northern Alberta, week relative to less than 4 days/week was over 2- : ................. fold, but slackened to 1.5 for daily consumption.
i::iiii::Canada,during the years 1976-77. Interviews were The RR of breast cancer rose smoothly from 1.0 to :_i:_:_:::::::::::::_::i!_lsocompleted for 826 disease-free women selected
!_i_0m the general population of northern Alberta. 1.8 to 2.2 as pork consumption rose from the lowest :iiii_i!i
:i!ii_ile the case group comprised 95 % of the cases to highest levels of consumption. :_ii_i_i_::
!:_i!::!::iii_portedfrom the northern region to the population- The correlation coefficients between individual ::iii-iiti:_:_:_:_::
_!iii_!!!_asedAlberta Cancer Registry, the controls con- food items ranged from a high of 0.22 for creams and :.:i!!iiiii:
:[!iiiiii_stedof the 72 % of an age-stratified random sample desserts and 0.20 for fish and fowl to a low of -0.16 :iiiii!i::ili
:tliiiiii!_howere successfully interviewed Reasons for the :i_!:_!!!
_ii!ili!i_6iativelyhigh (28 %) non-response among the con- Received: July 28, 1981and in revised form September i:i_:::!i!i!.!!::

i:::::::::,::Is are noted in Lubin et al. (1981). Subsequent 24, 1981. :ii!iii!i!i!!i!
:._i_i_i_i_::_ ::ii_i_iiiii_:,
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i :_i:ii!:

TABLEI !:;!iii!::!ii_:
AGE-ADJUSTED RELATIVE RISK OF BREAST CANCER FOR VARIOUS FOOD FFEMS CATEGORIZED BY TERTILES ::i::iii_iAGE-ADJ[

L_eV CM,_ Co,tro_ RR 95_ Ct iiiii::_---------"
:i:i:!:;:?i

Beef 6 87 127 1.532 (1.1, 2.1) i::iii::i:=il
5 274 301 2.25 (1.8, 2.9) _i::::/_-- --

1-d 197 397 1.00 i:!i::::i!::::_ii:::::Factor
Pork 4--6 320 398 2.162 (1.6, 2.9) ii::i::i::iliFactor

3 120 181 1.76 (1.3, 2.5) i::i::i:i::i_:Factor
1-2 112 246 1.00 .i!i;;i!iiiii: Factor

Fowl 4--6 368 621 0.87 (0.6, 1.4) _ Meat/f_

3 151 151 1.54 (0.9, 2.5) f Meatffi
1-2 39 53 1.00 Beef/p(

Fish 4-6 288 438 1.02 (0.8, 1.3) i::ili::iii::i::Fowl/fi
3 141 185 1.26 (0.9, 1.7) :i_ii::i:i:i:Eggs/el

1-2 129 201 1.00 iiii;:iii!ii Cream:
Eggs 6-5 160 254 0.84 (0.6, 1.2) _;:ii;::il;!_Animaiiii::ii::!::4 293 449 0.88 (0.6, 1.2) Anima

Cheese 6 199 310 l.I1 (0.9, 1.4) _!:!:_ii_
5 126 159 1.37 (1.0, 1.9) ::::: 'Forfaetc

1--4 232 354 1.00 _iiiiiii!!i

Creams-full,sour,ice,whipped 5--6 79 120 0.92 (0.7, 1,2) iiii!i_heeight f_
4 184 307 0.90 (0.7, 1.2) iiii_hetheseq

1-3 290 301 1.00 iiiapproxima_
Sweet desserts 5-6 183 224 1.45 _ (1.1, 1.9) iiiiii_ilaetual_

4 189 286 1.26 (1.0, 1.6) ::i::i::i_IIshows|

1-3 176 316 1.00 iiiiiiii_}ieindice_
iiiiiiii_thought

tFood frequency kvels arc defined as: 6 - daily, 5 - 4-6 days/week, 4 - 1-3 days/week, 3 - >1 &if/month and <l day_eek, 2 - _i 1 day/month, ii!i!i::ii_olestero1 - never. - 2Te_t for linear Urend, p <0.001, - JTe*t for limear trend, p = 0.01.

!i!!i!i!i:i!_Ssociatiot
-::!::i_nsumpti

for fish and beef, with all other correlationshaving cheese and creams, and more fish and fowl. Table iiii_eu_,g goreast car
an absolute value less than 0.11. Examination of all III shows that relative risks after categorizing the: _i_:_'i .
pairwise correlations via factor analysisshowed that factor scores, were higher in the upper quartiles fori_i_::iiii_°°a grou]
certain items tended to be consumed together, as scores from Factors 1 and 3, and were lower for:_ili::iiiiilThe us_
indicated by the weightings for fourfactors shown in scores from Factor 2. [iiiiiii_sedto
Table II. Creams and sweet desserts predominate . tii::_i::i_erat the

Table III also shows RRs for the food 1ternsclas-ii:_::_....

avle IV(have relativelylargerweights) in Factor1, fowl and sifted into traditional food groups. As anticioatedfiiiiiii_a . .

::i::i_.,.i/i!;!i_i_ fish in Factor 2, beef opposed to fowl and fish in from Table I, risks increased steadily to more'than :_iiii!ilereasea r,,Factor 3, and cheese, eggs and creams in Factor 4. 2-fold between high and low consumption of beef/:::ii:/::i::_ps per
}_i!ii'i!ii_ii'ii_i_ill The meanscores for Factors i and 3were significant- pork, while the trend with total meat/fish consump-_ii_:iii!ilili:
:.........:: ly higher for casesthan forcontrols (p <0.01), while tion was less convincing. Risks increased withiiiii:!i!i!i!i

significantly lower for Factor 2 (p <0.001). These creams/desserts consumption and decreased with_::::_:_
case/control differences did not vary significantly fowl/fish consumption. Levels of consumption of iiiiiiiili::!!!^_-_
with age, although in the older agestrataboth cases beef/pork, fowl/fish and creams/dessertswere each!iiiiii!i!i;:::
and controls tended to consume less beef, eggs, categorized into two equal-sized groups. Adjusting_iiiii::_

....... ' for age and the remaining two food groups, the RR_::i!iii::_=
and 95% CI for high relative to low eonsumption_/,ii_ t-las 2_:!:i:_:_... - ._

TABLEII was 2.1 (1.6, 2.7) for beef/pork, 0.9 (0.7, 1.1) for:_::i::::::_ole+2'_
fowl/fish and 1.1 (0.9, 1.4) for creams/desserts.=====================

VACrOaSCOREcotwncmwrs O_T_ FROMAFACTOR Thus, while the risk with beef/pork consumption re- !il!ii_
and NoneANALYSISOFEIGHTFOODITEMS mained elevated, the trends with fowl/fish iii:::ii!i!i;

creams/dessertsconsumption could be attributed, at_iiiiiii_a/coffeeI
Factor . " d _.......Item least m part, to the correlations among the foe _;_i::i_:;i

1 2 3 4 groups. :_:?:!;:!:_:i::'__i_ :

Beef 0.05 --0.11 0.36 0.12 Indices of mean daily intake of animal fat, animali_!iliiii_of fat

i "i Pork 0.10 0.11 0.07 -0.03 protein and cholesterol were developed by estimat-_iiiiiiiilillFowl -0.01 0.43 -0.15 -0.10 ing a usual serving size for each food item, ealculat-_iiiiiii:_i_i_;i:i
i!i!i Fish -0.05 0.28 -0.26 0.05 ing the nutrient content per serving with USDA foodii_i!i!ili!ill:
!i__ Eggs -0.08 0A5 0.10 0.20 composmon data (Adams, 1975), and summing nu.:_ii!i!::!i_!i

i Cheese -0.04 -0.06 0.11 0.36 '" - -_:_:::::::::_seofbutt_
trient intake across all eight food items. Althoug_::i::!:/:_:i::Creams-full,sour, ice,whipped0.33 -0.05 -0.01 0.17 these nutrientindices are the most reasonable one_ii::iiii::::::::i::::

!! Sweetdesserts 0.43 -0,01 0.07 -0.05 that can be derived from food frequency data, a_!/i_iii!_iii_i i._::::::::::::::::::::::::
./ _iiiiiiiiiiiii!_i
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i::ii_i_::i! TABLE Ili:.:+x.

_GORIZED BY TERTILES Iliii!i!i!AGE-ADJUffrED RELATWE RISKS OF BREAST CANCER FOR FACTOR SCORES, FOOD GROUPS AND NUTRIENT INDICES,

_ii!i_i_i!i CATEGORIZED FROM LOWEST (l) TO HIGHEST (IV) QUARTILE
95 % CI !:i:_

•55:::.:

;2 (1.1, 2.1) ::iliJ!::ii:: Level p-va_efori:_i!ilili:_ ..o_ ,rend
: (1.8, 2.9) ii!i!i_i! l n nl pc

:'::ii!::!ii!!::iFactor 11 1.00 1.27 1.27 1.69 0.003
i2 (1.6, 2.9) ii!i!iiiii:Factor 2 1.00 0.75 0.57 0.67 0.004
; (1.3, 2.5) ::!i!::!ii_i:Factor 3 1.00 1.28 2.17 2.06 <0.001

!i!i!iiiii:Factor 4 1.00 1.00 1.21 1.16 NS
(06,14)  'oat/ s e s/cheese100 129 144 o01

; (0.9, 2.5) _ii Meat/fish 1.00 1.77 1.78 1.67 0.001
:+x.._............Beef/pork 1.00 1.65 2.25 2.66 <0.001

. _:_:!:;:_:: 0.56 0.007' (0.8, 1.3) Fowl/fish 1.00 0.82 0.72
i (0.9, 1.7) :ili;::iii:?!Eggs/cheese 1.00 1.00 0.91 1.00 NS
) Creams/desserts 1.00 1.30 1.31 1.46 0.06 :::i::ii_iii;i!

: ::::::::5::

1 (0.6, 1.2) Animal fat 1.00 1.62 1.49 1.80 0.002 ;:_:_:i:_
t (0.6, 1.2) ::::::ilililAnimal protein 1.00 1.48 1.46 1.85 <0.001 :!:_:!:!:_

) _iiiiiii::Cholesterol 1.00 1.13 1.19 1.22 NS ::ii::iii!i::!:I:::::::::::..,.......
l (0.9, 1.4) 'ii!i!i!_i: , For factor scores,larger values signify higher consumption of positively and lower consumption of negatively weighted food items, iiiiiiiiiiiiii(1.0, 1.9) _iiiiiiiiiii::

' (0.7, 1.2) _i_!_ii!:_:!: i;:!i!ili!iii!
" _::::::theeight food items include most of the sources of less. These associations were reduced, but remained ::i::iiiiii
) (0.7, 1.2) _iiiiiiithethese nutrients in the diet, they are only rough positive, when adjusting for beef/pork consumption. : !i!::!ii::i:
) _iiiiapproximations because of the lack of information Additional analyses were carried out probing the _;_
_3 (1.1, 1.9) _(ii!i!ii6nactual portion size and cooking methods. Table relationships between the several dietary variables iiiiiiiiiii
)5 (I.0, 1.6) !iiiii_I shows that the RRs increased significantly with with significantly elevated RRs and other risk factors -i:ii::iiiii::iil

iiii!ii::_eindices of animal fat and animal protein intake, ii!i!iiiiilill
md<l raw'week2-<1 day/month:!ii::i::ili_thoughthe trends were not uniform, but not with ::_!_;_i_!_i

.... [iiiiiiii_holesterolintake. As also shown in Table lfI, the TABLEV ;i::::::'i#:_::
]iiiiiiii_iation between breast cancer and beef/pork ::::ii::i:;!
iliiiiiiii_nsumptionwas stronger and showed a more con- RELATIVERISKOFBREASTCANCERASSOCIATED :iiii:.ili::iwrrH CONSUMING MORE THAN THE MEDIAN AMOUNT ::i:i:_:_:_:.

mnre_ rich _nd _nwl T_hb. _iiii:i_cing gradient than the associations between OF BEEF/PORK (>5 TIMES PER WEEK) COMPARED
..................... '::::_ t nc .... ::Jsks after cateoorizin- t_*_::_i_i_it_reasca er and the nutnent radices, the other TOCONSUMINGLESS.ALLRRaAREADJUSTEDFORAGE
_r in'the upper _uartiles for l_!i!!ii!ii_9°d groups, and the factor scores.
md 3, and were lower for !iii;_i!iil:: The use of butter or margarine in frying, as op- P,a, 95_Cl iiiiiii

ii_::::i::::_edto vegetable oil, and the consumption of but- Age at menarche i::iiiii!....
_,Rs for th-_t,fot,u...........a_nt_ _la_- :iliiii!ter::::::::at the table were linked to an increased.. RR >15 2.70 (1.6, 4.6) : i!!i!i!iii!i
_nd _n,,m _ _,_;,,_t_ _i_::_i_(TableIV). There was also a non-slgmficant in- 14 2.05 (1.2, 3.5)
•o-ed oteadil,, *..... .h_, _,_:creased risk assocmted with dnnkmg more than five < 13 1.82 (l.3, 2.5)_lglo o t_ llLlttata,t_ gll_ll .:.:.;.:.:

I low consu_aption of beef/!!i_;cups per day of coffee or tea compared to dnnkmg Weight (kg) / height (m) 2
th total meat/fish consump-_iiiiiili_i >69 1.59 (1.1, 2.4) ::iiiii:.i::::iii_
aug. Risks increased with!ii:iii_ 61-69 2.78 (1.6, 4.8) : i!!i::iliiiiI
ption and decreased withiiiiiii:I TABLE IV _60 2.06 (1.4, 3.0) :ii!i!i!iiiii.
Levels of consumption of :i:iiii: AGE-ADJUSTEDRISKSOFBREASTCANCERFOR Age at naturalmenopause :'::::::::i::ii::_

creams/desserts were eachi/:ili::::! SEVERALFOODITEMS >49 2.11 (1.3, 3.6) iiiiiii
ual-sized groups. Adjusting_iiiiii 45--49 1.78 /0.9 3.4) ;i<44 5.91 2.2116.0)
_g two food groups, the RR !iiiii_:. c_s_ co=,o_ aa 9_ cI ::iii::iiiiili
elative to low consumption _i."iii_ilk{al....... Age at first term birth ii::i::i::iliiii

............  ul.parous 183 (09,37) iiii jiiiiieel/pork, 0.9 (0.7, 1.1) for i:::iii:::!_ol_2% >3 24 53 0.77 (0.5, 1.3) >25 1.75 (1.1, 2.8) ............
, 1.4) for creams/desserts. _i:!::!iiii!_i 1-2 277 383 1.20 (0.9, 1.5) 20-24 1.95 (1.3, 2.8) ::ii!i::i::i::ili!il

beef/pork consumption re- !iii::ii::i_kim i:l 44 67 1.04 (0.7, 1.6) <19 1.73 (0.8, 3.6) ::::::i::i::i!::!
trends with fowl/fish and ii!i!iiiNone 0 180 292 1.00 Previous breast biopsy ii!i!iiiiiii

,tion could be attributed, at _i_iiii$ea/coffee(cups/d) Yes 2.56 (1.2, 5.3) :i iiirrelations among the food i_i::iii!i: >5 210 313 1.16 (0.9, 1.5) No 1.91 (1.5, 2.4)',:.:.x: :.:::::5::5
:_:!:_:_*: _5 339 513 1.00 Menopausal status _ii!i;i!::_i

intake of animal fat, animal _!iii_ of fat for frying Natural 2.21 (1.6, 3.1/ ii!i:i!ii!iiiil
:::::::::::_:::

were developed by estimat-:i!_i_i_i_:::::!:_:i:_::Butter 34 27 2.33 (1.4, 4.0) Surgical 2.81 (0.9, 8.4 !ii::iiiiiiii

,or each food item, ealculat- i ii Margarine 175 137 2.40 (1.8, 3.2) Pre- 1.82 (1.2, 2.2) :1%!_::per serving with USDA food Veg. oil 256 508 1.00............ Other 68 137 1.06 (0.8, 1.5) Breast cancer in mother or sister i
Yes 1.67 (1.0, 2.8) ::i_:i::i::iiii::!::

as, 1975), and summing nu- iiiiiiii_seof butter the table No 2.21 (1.7, 2.9) ::i,iiiiiiii:i:eight food items. Although at
.......i:::i!: Yes 196 228 1.47 (1.2, 1.9) ..............iiiiiiiiiiiiiii

re the most reasonable ones i No 354 589 1.00 rAge--adjusted RR and 95 % CI for consuming more than the median
aa food frequency data, an_ "" ?:iii::::ii::i!i

ii!i!i!i_ amountofbed/porkisZOO(I.6,2.5). :::::::::::::::::

i,
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TABLEVI cohort study in Japan related breast cancer risk to a
PERCENTAGE OF CONTROL WOMEN WITH LATE AGE high intake of fat-containing foods (Hirayama,
ATMENARCHEANDPERCENTAGEWITHEARLYAGE 1979). A standardized mortality ratio (SMR) of 85

AT NATURAL MENOPAUSE ACCORDING TO BEEFIPORK for breast cancer was observed among British nuns
CONSUMPTIONANDAGE who abstain from eating meat when compared to [ii!_!iii_bke,

single women throughout Great Britain (Kinlen, _::::_::_::_)urcesof i
Beef/pork Agein1978 1980). A non-significant SMR of 85, based on much i::iii!ii_bleoils.

lndi¢,,or _on,,mp,ion iii_!_iiionsizetday,_,_k)._,4 4.s-_ SS_,4_s-s0 larger numbers of deaths, was also observed among
Seventh Day Adventists, approximately half of tiiiiiii_egetables,_

Menarche after age 14 >5 18% 14 18 32 whom conform to a vegetarian diet (Phillips et al.. Iiiiii:.¢;'aspossib_
<5 21 27 34 32 1980). In North America, two case-control studies |iiiii:._otein ind]

Menopause before age 45 >5 -- 16 13 17 evaluated diet in relation to breast cancer (Miller et iiii!i!_fgrains a_<5 -- 16 26 30 al., 1978; Phillips, 1975), and both suggested a li!ii!iiiilIt has bd

slightly increased risk with high fat intake. Thus we ii_iiii_ncebreast
were surprised to find such large diet-related risks in :_iii:ii_i"increasii

found within this study population (Lubin el al., our study. The greater excess in risk may be due to iiiiili_.iallyafteri
198l). Table V shows that adjusting for age at differences in the dietary questions asked, the _mr centre
menarche, age at natural menopause and Quetelet's methods of analysis, the larger number of cases than [_i_::i_ieef/pork
index [weight(kg)/height(m)z], all of which may re- reported by one study (Phillips, 1975), and the use of _ii:_enarche
flect dietary patterns, had no significant effect on the population-based samples rather than neighborhood [iiiiii_egenera
2-fold excess in risk among those consuming more controls (Miller et al., 1978), whose potentially simi- _ii::iiii_]iatan as
than the median amount of beef/pork. Similarly, the lar dietary patterns could tend to reduce RRs. Still iiii!i!iii_'iltherstrc_
risk with beef/pork consumption was not affected by other factors, including limitations of our study de-' _iiii:i_dolescenc
age at first full-term birth, previous benign breast sign as described below, may have contributed. _!_::_ibleassoc
biopsy, menopausal status, or breast cancer in the Although our results may be influenced by case _::::::i_:lnf°rmati°i

_iiiiiiilrepresenta_

mother or any sister. To control for confounding recall bias, it is unlikely that women with breast tliiii_ffinterest:ifrom socioeconomic factors, we stratified on educa- cancer would selectively remember certain dietary
tion level and found no material change in the RRs. items (beef and pork) and not others (fish and fowl) :i!_i::;_:::_:.::
Similarly, the RRs for the type of fat used for frying .............
and use of butter at the table were not greatly af- as compared to controls. It is also unlikely that the iiiiiiiiiii:

development of breast cancer or a precursor state _::_:;_i::

fected when stratifying by the variables in Table V. produced these specific associations, and efforts _i_:i::iigD^US.¢'F
In a single multivariate logistic analysis to simul- were made to assess usual dietary habits prior to _liiiiii_nits.Agri,',d

taneously control for the .socioeconomic variables diagnosis. It is noteworthy, however, that interviews _i_i;:_ingOffice

and the risk factors of Table V, RRs rose with in- for cases were conducted at a referral clinic by liiii_srgos,_.:!!creased scores for Factors 1 and 3 and did not vary nurses during 1976-77, while professional interview- :::_iii!i_ancerincide
by age strata, while significant relationships were not ers questioned the controls in their homes during the i::::i_hlreferent,
seen for Factors 2 and 4. In another logistic model, spring of 1978. We were able to evaluate the possi- ii::::iii_975)•
which included the fat, protein and cholesterol indi- bility of inteviewer or temporal biases by comparing i:iiiiii_ars'rosL.

::ii:::_i_.L., FEII_t._

: ces by age stratum, and the same stratifying and risk responses to the eight food items between 45 cases, ii_::ii_i_kfactors i

variables, the RRs rose at all ages with increased who did not attend the clinic and were interviewed in iiiiii_YancerIrtst..i
.'-:'_.;,_ animal fat and animal protein intake (p<0.001), but their homes by the professional interviewers, and II::I::iBVELL,P..
_ii_-: not with cholesterol intake. A logistic analysis with the 526 cases interviewed by the nurses. There were i::ii::ii_*imericanw01
ii!!!!!!i!l!i!!!! the last four food groups in Table 111 paralleled no major differences except for a slightly higher fre- !!::iiii_'_OLt.K.i
......,....... those results, exhibiting a significant positive asso- quency of pork consumption for the nurse-inter- :_i:::i::i_rrmone-d e

i _i_i!! iii ciation only with beef/pork intake. The estimated viewed cases. Although this suggests an overesti- i_/:!_a975)RRs, obtained from the various logistic models, mate of the risks associated with high pork intake, iiii!::_i-WAARD.
were similar to those of Table III. the possibility of bias seems not to apply to beef, i'."i:ii_eer:one

ll_!i I i which was reported no more often by the cases inter-i!i::_,!979).

iiiii!iiiiiiiiiii DISCUSSION viewed in the clinic. The possibility that the beef/ C_::!::::::I_)RASAR, 8.:

iii_ii_ttl Despite the inherent limitations of case-control pork association may be confounded by other risk :::::i_:aneer of lh,
_:"'_"" surveys of dietary patterns associated with chronic factors for breast cancer, or by socioeconomic iiiii!_!973)'

diseases, the results suggest an association between status, as measured by education, appears slight, :::_:::jEmo.M.G..

breast cancer and the consumption of beef and pork. since no change in the RR was seen after adjustment ii!!!_neertrend._
These findings are consistent with the higher breast for these variables. _........... .'
cancer rates in areas of the world with higher per Certain aspects of the data collected determined !::_i!i!Biometrika5

_., _; capita beef and fat availability (Armstrong and Doll, the analyses that could be conducted. For example, I_ili_ASKILL S. P

1975; Drasar and Irving, 1973; Gray et al., 1979; we could not distinguish coffee from tea consuml> i::i::i::_.P.,::;.,Breast
.::::::_ancer Res.

Hems, 1978; Lea, 1966), the gradually increasing tion since separate questions were not asked. The :_i:iii_i_v,G.e.
rates among Japanese after migration to the US nutrient indices were computed without milk con- ii:_i:ii_ncerincidei
(Buell, 1973), and the higher risk associated with sumption, because of the non-comparability in the ili!i_iii_61ationto k_
increased body size (Brinton et at., 1979; de Waard, questions. Milk consumption has been correlated _i::i!!ii_ancer.39, _,

:i:_:.' 1979; Wynder et al., 1978). A case-control study of with increasing breast cancer mortality in a state- ii_::::::._zrs,J.H.
Japanese men whose wives had breast cancer wide survey in the USA (Gaskiil et al., 1979), but we lii::i::::i::::_viewAmer

_:_ showed a positive association with the degree of found no direct link in this study. In addition, al-:._::_i_::_::_::_i_m,G., 'rh

I "Westernized" diet (Nomura et al., 1978), while a though vegetable oils constitute an increasing i!ii::i::i::i::_eerrates.
pro-

i!ili',iiiiiiiii


